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M3yMEHHE PACnPEAEJIEHHfl H MEXAHH3MA PEryJlflU.HH 
HHCJ1EHHOCTM HH<py30PMM ICHTHYOPHTHIRIUS MULTIFILIIS 

b nonyjiflU,HH yioiEH 

H. A. Ebjuihob 

HccjieAOBaH xapaKTep pacnpeaejieHHH HHc[)y30pHH I. multifiliis b nonyjiHUHH yKJien. BbiHBjieHO, 
UTO peryjIHUHH B3aHMOOTHOHieHHH B 3TOH napa3HTapHOH CHCTeMe B eCTeCTBeHHbIX yCJIOBHHX ocy- 
mecTBJiBeTCH npeHMymecTBeHHO Ha opraHH3MeHHOM ypoBHe. rioKa3aHO bjihhhhc OT6opa, npoHcxoa.Hm.ero 
b nonyjiHUHH xo3hhh 3, Ha HHCjieHHOCTb h xapaKTep pacnpeaejieHHH napa3HTa. 

MHoroqncjieHHbie paOoTbi b oOjiacTH nonyjiHUHOHHOH napa3HTOjiorHH cocpe^OTO- 
MeHbi Ha BbiHBjieHHH xapaKTepa pacnpe^ejieHHH napa3HT0B b nonyjiHUHH xo3HHHa 
h BbinojiHeHbi rjiaBHbiM o6pa30M Ha rejibMHHTax (May, 1977; Anderson, 1978, 
1982; Anderson, May, 1978, h jxp.). 

KeHHe^H (1978) cnHTaeT, hto npoT 030 HHbie 3a6ojieBaHHH jiyqrne Bcero onHCbi- 
BaiOTCH pacnpeAejieHHeM lloHa-SnnjiH. O^HaKO Man KajuiyM (Me Callum, 1985) 
ycTaHOBHji, hto pacnpeAejieHHe HH(})y 3 opHH /. multifiliis He bxoaht b paMKH cy- 
mecTByiomHX MOAejieft. 

Uejib pa 6 oTbi — HccjieAOBaTb ocoOchhocth pacnpeAejieHHH h Mexa hh3m pery- 
J 1 HUHH MHCJieHHOCTH /. multifiliis B nonyjiHUHH yKJieH B eCTeCTBeHHbIX yCJlOBHHX. 

MATEPHAJ1 H METO^HKA 

B jieTHHH nepHOA 1986 r. H3 HepeMinaHCKoro 3ajiHBa KynObimeBCKoro BO^oxpa- 
HHjinma HccjieAOBaHO 2247 3K3. yKJieH Ha pa3Hbix 3Tanax OHToreHe3a. JIob jihhhhok 
npoBOAHjicn Ha nocTOHHHbix CTaHUHHx, pacnojio>KeHHbix Ha MejiKOBO^be (h= 0.3 — 
1.2 m). 

aHajiH3a B3aHM00TH0meHHH b CHCTeMe napa3HT— xo3hhh Hcnojib30BaH 
nonyjiHUHOHHO-(})eHeTHHecKHH Merojx (HOjiokob, 1980). Y jihhhhok Kax cboOoahmx, 
Tan h 3apa>KeHHbix /. multifiliis h3mh b KaqecTBe (J)eH0B Hcnojib30Bajiocb coqeTaHHe 
CerMeHTOB B TyjIOBHLUHOM H XBOCTOBOM OT/I,eJiaX. ripn H3yqeHHH AHHaMHKH pac- 
npocTpaHeHHH (JieHOB b nonyjiHUHH yKJieH qacTb MaTepnajia (})HKCHpoBajiacb 
b cnHpie c nocjieAyiOLueH o6pa6oTKoft b jiaOopaTopHH. 

OTHOCHTejibHan qncjieHHOCTb jihhhhok onpe^ejinjiacb npnMbiM mctoaom h ne- 
pecqHTbmajiacb b 3 K 3 . / m 3 . 


PE3yjlbTATbI 

XlaHHbie, xapaKTepH3yiomHe BCTpeqaeMOCTb, qHCJieHHOCTb h xapaKTep paenpe- 
AejieHHH HH(J)y3opHH /. multifiliis , npeACTaBjieHbi b Ta6ji. 1. Ohh cBHjreTejibCTByiOT 
o tom, qTO napa3HTbi b nonyjiHUHH xo3HHHa HaqHHaiOT BCTpeqaTbcn Ha 3Tane C 2 . 
HaMH He o6Hapy>KeHO KaKOH-jmOo onpeAejieHHoft 3aKOHOMepHOCTH b B03pacTH0H 
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T a 6 ji h u a 1 

llapaMeTpbi pacnpeAejieHHH I. multifiliis b nonyjinuHH yKjien 
Distribution frequency of I. multifiliis in a bleak population 


3Tan pa3BHTHH, 
B03paCT 

N 

E 

7 

M 

Tnn pacnpeAejieHHH 

x 2 

c , 

92 

0 

0 

0 

0 

0 

c 2 

342 

4.3 

1 

0.04 

? 

0 

JX \ 

500 

26.8 

1—5 

0.60 

n/HBP 

10/05—1 

H 2 

474 

17.7 

1—3 

0.36 

n 

10 

E 

500 

6.4 

1—2 

0.10 

? 

0 

F 

312 

16.6 

1—3 

0.23 

n 

10 

2 H — 5+ 

45 

4.4 

1—2 

0.07 

? 

0 


n p h m e q a h h e. N — bhcjio HccjieAOBaHHbix pbi6, b ibt.; E — SKCTeHCHBHOCTb 3apa>KeHHH, 
b %; / — HHTeHCHBHOCTb 3apa>KeHHH, b ibt.; M — HHAenc o6hjihh napa3HTOB, b bit.; x 2 — 3HaqeHHe 
xH-KBa^paTa, b %; HBP — Her3 thBH oe 6 hhomH ajibHoe pacnpe,nejieHHe; n — pacnpe,nejieHHe 
IlyaccoHa; ? — thit pacnpeAejieHHH He ycTaHOBJieH. 


AHHaMHKe 3apa>KeHHH yKjien hh$ y3opHHMH. Ecjih noKa3aTejib skctchchbhocth 3apa- 
>KeHHH KaK y JIHqHHOK, TaK H B3pOCJIbIX pbl6 HaXOAHTCH Ha OTHOCHTeJIbHO HH3KOM 
ypoBHe, to BejiHHHHa HH/teKca o6hjihh npeTepneBaeT 3aMeTHbie KOjie6aHHH (Ta6ji. 1). 
3to CBHAeTejibCTByeT o tom, hto /teficTByeT onpe/tejieHHbiH MexaHH3M peryjinuHH 
HHCJieHHocTH napa3HTa. 

Ha STanax pa3BHTHH jihhhhok C 2 h E HaM He y/tajiocb ycTaHOBHTb xapaKTep 
pacnpeAejieHHH napa3HTa, a OTMeqeHHbie jum STanoB D\, Z) 2 , F pacnpe/tejieHHe 
IlyaccoHa h HeraTHBHoe 6HHOMHajibHoe xapaKTepH3yiOTCfl cjia6biM cooTBeTCTBHeM 
SMnHpHnecKHx h TeopeTHqecKHx nacTOT, xoth annpoKCHMauHH pacnpeAejieHHeM 
IlyaccoHa HecKOJibKo Bbime (Ta6ji. 1). 

H3yneHHe <J)eHeTHqecKOH CTpyKTypbi jihhhhok yKjieH Ha OT/tejibHbix STanax ohto- 
reHe3a noKa3ajio, hto OTMeqaeTcn He TOjibKO yMeHbmeHHe qncjia cfieHOB, ho h 
nepepacnpe/tejieHHe qacTOT hx BCTpeqaeMOCTH (cm. pHcyHOK) . 3to no3BOjineT 
npeAnojio>KHTb, hto cymecTByeT pa3AejieHHe nonyjinuHH jihhhhok Ha onTHMajib- 
Hbie (20/20, 21/18, 21/19) h SKCTpeMajibHbie (17/20, 18/20, 22/20, 23/21, 
24/18) <|)eHOTHnbi. Ecjih BCTpeqaeMOCTb onTHMajibHbix cfieHOTHnoB Ha 3Tane pa3BH- 
thh C 2 6buia HeBbicoKoft, to Ha 6ojiee no3AHHx — hx BCTpeqaeMOCTb B03pacTaeT. 



H3MeHeHne nacTOTHoro pacnpeAejieHHH OTAejibHbix (})eHOTHnoB yKjien Ha pa3Hbix 3Tanax OHToreHe3a. 

1 — 3Tan C 2, 2 — 3Tan /7 2 , 3 — 3Tan F; no och opji,HHaT — BCTpeqaeMOCTb, b %, no och aOcuHcc — cf)eHOTHnbi: 
1 — 16/24, 2 — 17/20, 5—18/20, 4—18/21, 5—19/21, 5 — 20/20, 7 — 21/18, 5 — 21/19, P — 22/18, 
10 — 22/19, 11 — 22/20, 72 — 23/20, 75 — 23/21, 74 — 24/18, 75 — 24/16, 75 — 24/15. 


Distribution frequency of separate phenotypes of bleak at different stages of ontogenesis. 


4 napa3HTOJiorHH, Ns 1, 1992 r. 
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T a 6 ji h u a 2 

3apa>KeHH0CTb pa3JiH4Hbix cf>eHOTHnoB jihhhhok yKjieH /. multifiliis 
Infestation of different phenotypes of larval bleak with /. multifiliis 


3Tan pa3BHTHH 

OeHOTHn 

E 

/ 

M 

N 

JX* 

SKCTpeMajIbHblH 

33.3 

1—5 

0.48+0.09 

118 

F 

OnTHMajIbHblH 

24.4 

1—2 

0.18+0.03 

92 


» 

42.8 

1—2 

0.11+0.03 

105 


3to yKa3biBaeT Ha a kth b h bi h npouecc OT6opa, KOTopbifl npoHcxo/tHT b nonyjinuHH 
yKjieH Ha paHHHx cTajtHnx pa3BHTHH, b pe3yjibTaTe qero H3MeHHeTCH qncjieHHOCTb 
xo3HHHa. 3to noATBep^AaeTCH MaTepnajiaMH no oueHKe OTHocHTejibHOH qncjieH- 
hocth yKjieH: Ha 3Tane C\ qncjieHHOCTb jihhhhok paBHHjiacb 112.8 3 K 3 ./m 3 , C 2 — 
94.1 3K3./m 3 ; D 2 — 21.6 3K3./m 3 , F — 6.1 3K3./m 3 . 

rionyjiHUHOHHO-c{)eHeTHqecKHe HccjiejtOBaHHH no3BOjiHjiH ycTaHOBHTb pa3JinqHH 
b 3 apa>KeHHOCTH yKjien SKCTpeiviajibHbix h onTHMajibHbix (j)eHOTHnoB (Ta 6 ji. 2). 
CjiejtyeT OTMeTHTb, mto ecjiH Ha paHHHx cTajtnnx OHToreHe 3 a (3Tan D 2 ) Me>Kjty 
noKa 3 aTejiHMH skctchcmbhocth 3 apa>KeHHH jihhhhok pa3Hbix (j)eHOTHnoB jtocTOBep- 
HblX OTJIHHHH He 06 Hapy>KeH 0 , TO TaKOBbie HMeiOTCH no BejIHHHHe HHJteKCa 06 HJIHH 
napa3HTOB. Ha 6 ojiee nosAHeM* 3Tane pa 3 BHTHH ( F) 3 apa>KeHHOCTb jihhhhok 
onTHMajibHbix (})eHOTHnoB B03pacTaeT, ho 3HaqeHHe noKa 3 aTejin HHjteKca o6hjihh 
(M) yMeHbmaeTCH, xoth noKa3aTejib 3 kct6hchbhocth 3apa>KeHHH yBejinqHBaeTcn. 
TaKHM o6pa30M, mo>kho roBopHTb, qTO nonyjinuHOHHbiH cocTaB jiHqHHOK OKa 3 bi- 
BaeT BjiHHHne Ha pacnpejtejieHHe napa3HTa. 

OECy>KAEHHE 

llpoBeAeHHbie h3mh HccjiejtOBaHHH no3BOjiHjin ycTaHOBHTb, hto xapaKTep 
pacnpeAejieHHH I. multifiliis He onncbiBaeTcn /tocTaToqHO nojiHO hh ojjhhm H3 thhob 
pacnpeAejieHHH, OTMeqeHHbix jxjw napa3HTHqecKHx opraHH3MOB (BpeeB, 1972, h jx p.) . 

Ha nepBblH B3IVIHJI, 3TO TpyAHO o6T>HCHHTb. OjtHaKO, ecjiH HCXO^HTb H3 0 C 06 eH- 
HOCTeH 3K0JI0THH H naTOreHHOCTH HH(j)y30pHH /. multifiliis , H3MeHeHHK) nonyjin- 
UHOHHOH CTpyKTypbl X03HHHa B XO^e OHTOreHe3a H ypOBHK) yCTOHqHBOCTH CHCTeMbI 
napa3HT—X03HHH, 3to HBJieHHe BnojiHe 3aKOHOMepHO. 

B ecTecTBeHHbix BO^oeMax /. multifiliis uinpoKO pacnpocTpaHeH, ho, Kan npa- 
bhjio, Handojiee naioreHeH ajih mojioah pbi6. SKcnepHMeHTajibHbie pa6oTbi 
(Mohan, 1986) noKa3biBaioT, hto rn6ejib jihhhhok pbi6 nponcxoAHT npn Ha jihhhh 
jx a>Ke AByx napa3HTOB, a 6ojiee 5 3K3. Ha jinqnHKax He oTMeqajiocb. 

HaMH onpejtejieHa CMepTHOCTb jihhhhok yKjieH ot /. multifiliis na pa3Hbix 3Tanax 
OHToreHe3a. Mbi npejtnojiaraeM, hto jihhhhkh, HMeiomne oahoto napa3HTa, He norn- 
6aiOT, Tan Kan Ha 3Tane F o6Hapy>KHBajiocb jx o 2 3K3. HH(|)y3opHH. 

npoBejteHHbie pacqeTbi (Ta6ji. 3) noKa3biBaioT, hto CMepTHOCTb yKjien ot jxencr- 
bhh napa3HTOB 33MeTHO ycTynaeT noKa3aTejno ecTecTBeHHOH sjiHMHHauHH. 
3to no3BOjineT npe,nnojio>KHTb, hto xapaKTep pacnpejtejieHHH HH(j)y3opHH /. multi¬ 
filiis bo mhotom onpejtejiHeTcn qHCJieHHOCTbio xo3HHHa, KOTopan H3MeHneTcn no jx 
BjiHHHHeM OT6opa, npoHcxojtnmero b KpHTHqecKHe nepnoAbi OHToreHe3a. OjtHaKO 
npH 3TOM HejIb3H OTpHLtaTb, HTO HajIHHHe /. multifiliis yCHJIHBaeT SJIHMHHaUHIO jihhh- 
hok, oco6eHHO cHjibHO 3apa>KeHHbix. 3to Bbi3biBaeT nocTOHHHoe nepepacnpejtejieHHe 
qHCJieHHOCTH /. multifiliis , hto 3aTpy;tHHeT onpejtejieHHe xapaKTepa pacnpejtejieHHH 
napa3HTa. 

nOMHMO 3TOTO CJiejtyeT yqHTblBBTb, HTO Bbipa 60 TKa yCTOHqHBOCTH JIIO 6 OH CHCTe¬ 
MbI napa3HT— xo3hhh nponcxojtHT Ha jxb yx ypoBHnx; opraHH3MeHHOM h nonyjin- 
UHOHHOM (LLIyJIbMaH, J4o6pOBOJIbCKHH, 1977). OpraHH3MeHHbIH ypOBeHb B3aHMOOT- 
HomeHHH onpejtejiHeTcn cTeneHbio naTOreHHOCTH napa3HTa h 6ojibuieH hjih MeHbmeH 
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T a 6 ji h u a 3 

110Ka3aTejIH BejIHMHHbl TH6ejIH JIHMHHOK yKJieH OT AeHCTBHH 

/. multifiliis h ecTecTBeHHOH ajiHMHHauHH 

Mortality rates of larval bleak due to the impact 
of /. multifiliis and natural elimination 


3Tan pa3BHTHB 

Tn6e^b ot napa3HTa, 
B% 

K03(t)4)HUHeHT 
ecTecTBeHHOH 3J1H- 
MHHaii,HH, B % 

c 2 

0 

16.4 

IX 1 

11.4 

51.3 

IX 2 

36.8 

52.2 

E 

8.2 

30.9 

F 

2.5 

5.8 


npHMeqaHHe. K03(j)(})HUHeHT eCTeCTBCHHOH 3JIHMHHaiI,HH 

M 

paccqHTbiBajicH no cpopMyjie (p M = — cp (3acocoB, 1976). 

pe3HCTGHTHOCTH X 03 HHHS. BjiaroAapn 3TOMy napa3HT b nonyjiHUHH xo3HHHa coxpa- 
HHeTCH KaK bha. PeryjinuHH Ha nonyjinuHOHHOM ypoBHe o6ycjiOBJiHBaeT tot hjih 
hhoh THn pacnpeAejieHHH napa3HTOB b nonyjinuHH xo3HHHa, mto b cboio oqepeAb 
cnoco6cTByeT coxpaHeHHio nocAeAHero KaK bh &a. 

B HacTonmee BpeMH ycTaHOBjieHO, hto BbicoKoe cooTBeTCTBHe Me>KAy 3Mnn- 
pHqecKHMH h TeopeTHqecKHMH qacTOTaMH OTpnuaTeAbHoro 6HHOMHajibHoro pacnpe- 
AejieHHH Ha6jnoAaeTCH npH 3aBepmeHHH npouecca nocTynjieHHH napa3HTa b nonyjin- 
UHK) xo3HHHa (HeuiKO, 1988) h xapaKTepH3yeT peryjinuHio B 3 aHMOOTHOiueHHH 
Ha nonyjiHUHOHHOM ypoBHe (EBJiaHOB, 1989). 

B HarneM cjiyqae nocTynjieHHe napa3HTOB b nonyjiHUHio xo3HHHa, no Been 
bhahmocth, npoAOJi>KaeTCH Ha Bcex STanax OHToreHe3a xo3HHHa h OAHOBpeMeHHO 
C 3THM OTMeqaeTCH 3AHMHHaUHH MOJIOAH KaK no eCTeCTBeHHbIM npHMHHaM, TaK 
h ot AeflcTBHH caMoro napa3HTa. 3 to no3BOJineT cqHTaTb, hto peryjiHunn B3anMO- 
OTHomeHHH b cHCTeMe yKjien— I. multifiliis b ecTecTBeHHbix ycAOBHnx ocymecTBAneT- 
cn Ha opraHH3MOHHOM ypoBHe. Flo 3 toh npnqHHe Ha6jnoAaeTCH cjia6oe cooTBeTCTBHe 
Me>KAy 3HaqeHHHMH TeopeTHqecKHx h 3MnnpHqecKHx qacTOT, ninpoKO ncnojib- 
3yeMbix b napa3HTOJiornH pacnpeAejieHHH. 

npoBeAeHHbie hbmh HccAeAOBaHHH noKa3ajin, qTO qncjieHHOCTb nonyjinuHH 
xo3HHHa OKa3biBaeT 3aMeTHoe BJiHHHne Ha xapaKTep pacnpeAejieHHH napa3HTa, 
h Hao6opoT, /. multifiliis OKa3aji BjiHHHne Ha qncjieHHOCTb xo3HHHa. 3 ahmh- 
Haunn no ecTecTBeHHbiM npnqnHaM b nonyjinuHH yKJien 3a mgtho Bbirne, qeM 
noKa3aTejib rn6ejiH ahhhhok ot napa3HTa. Bbipa6oTKa ycTonqHBOCTH b 3toh napa- 
3HTapHon CHCTeMe ocyHJtecTBjineTCH Ha opraHH3MeHHOM ypoBHe. Odjia^an uinpoKOH 
cneuH(})HqHOCTbio, 3 tot napa3HT coxpaHneTcn KaK bha b 3K0CHCTeMe. 
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HHCTHTyT SKOJiorHH Boji>KCKoro 6acceHHa AH CCCP, riocTynujia 14.03.1990 

ToJlbHTTH 


STUDIES ON THE FREQUENCY OF DISTRIBUTION AND ABUNDANCE REGULATION 
OF ICHTHYOPHTHIRIUS MULTIFILIIS IN A BLEAK POPULATION 

I. A. Evlanov 

Key words: Ichthyophthirius multifiliis, distribution, relationships 

SUMMARY 

The results of studies on the frequency of distribution of the infusorian Ichthyophthirius mul¬ 
tifiliis in a bleak population are discussed. In wild populations the relationships within the host- 
parasite system have been found to be regulated, in general, at the organismic level. Therefore, there 
is a poor correlation between the theoretical and empiric values of distribution frequencies broadly 
used in parasitology. 





